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(57) Abstract: By finding that tumor formation and the transcription of sFRPl gene and sFRP2 gene are lowered in a Dlg-knockout 
mouse, it is intended to provide: a potentiator for the expression and/or function of sFRP which contains a compound potentiating the 
expression and/or function of Dig; a tumor formation inhibitor or a preventive and/or a remedy for a tumor disease which contain a 
potentiator for the expression and/or function of sFRP; a method of potentiating the expression and/or function of sFRP characterized 
by potentiating the expression and/or function of Dig; a method of inhibiting tumor formation or a method of preventing and/or 
treating a tumor disease characterized by using the above -de scribed potentiating agent or the above-described potentiating method; a 
nonhuman mammal lacking one or both of Dig alleles; a cell originating in the above mammal; a method of identifying a compound 
by using the mammal or the cell; and a method of examining a tumor tissue or a tumor cell by measuring the expression and/or 
QC function of Dig. 
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w m m 

sFRP^tt^J 

[0001] Dig (discs urge) ©^s^^r^/^ttttiiBSritst-rsf^ffl sr^rt- 

Sffc-n^Sr^trsFRP (secreted frizzled— related protein) <£>^JS:}o J;!*/* 
(-Hii^o sFRPO^^*3j:rJ«/*fcf*Blie©ji!ftSI, fc5V ^SsFRPOli! 

i~5 0 sFRP<Dmu&£xf/~£fcnmm<7>m$$M, ^ssFRP^n^asj; 

^Dlg(D^iafej:t^V^{«fg^Stei-§^i^#m^i-^^M^m^*^:^M^ 

[0002] Digit^^tt, wt* (D^sm^m^WMm^^m^hnx^ ^m.u^x^ 

o Digits ^i«9 =3— K&ftSgfiSC (^T, DlgWf^S) F3\ APC(adenomat 
ous polyposis coli) (DC^^XVT^— ^^^i-^^IR^tvCV^ (# 
#WJCi^l) 0 APCit^Ptt, ^^ttjlifitt^y^— ^ (familial adenomatous 
polyposis, FAP^IB§|^i-§)»J^Hitf5^-^b-C^g|$tt^ 0 APCitfcTOFAP 
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[0003] apcjUS^J;^— K£;fr£SFafC(J^T, APCW^-f-3) ii300kr> a coB.± 

/3 -^—^M^fr^F^lcU Wnt/Winglessv^^vKWT, Wn 

W& bfim^titc (##fF3Cfifc2:}oJ;U?3) 0 

[0004] Wnty#VK^£9^£;ft3Wnt^^/W3:, MJ^i^^-T^yX/VK^ 
^•V^V-fey' 0 ^— (frizzled membrane receptor, FztW&ffiir&) ^^LTlHJS&l*! 

[0005] 5£^ Fz*5j:U?Wnt^^i-S^tt®&«, sFRP^^v^t±i$^c(##fFJC 
fifc4) 0 sFRP«^JiS^^*DV^TFz*Dj:U^Wntt^^bT, Wntiy^/KDT^^ 

) 0 &tz, ±mwmmc^^xsFRpmi^(D^/vm^ v )sFKP(Dm-m^mT^ 
x\^z.b, te£mFRP<Dmm&±mwmmzm^xmm^%^tK£m%mm 

^(DWntiy^/^m^tifc^b^m^tiX^ ^ (##fF^cm6) o 

[0006] ##fFotiSU :^y^ (Matsumine, A) r^m^^ (Science) J , 1996^, % 
272^, p. 1020-1023 o 

##W^2:^7— h(Willert, K) ?b>, r^f^— (Nature) J , 2003^, f|423 
p. 448-452 0 

^B^fi^/VirtReya, T) l^^r— (Nature) J x 2003^, H423#, p. 
409-414 o 

^^f^it^r^/tKawano, Y)£>, 1"$*^— ^/ ir/V lM^^*(journ 
al of Cell Science)], 2003^ Hi 16#, p. 2627-2634 c 
4¥^f?JCBi5-rJa-~^^ (Jones, S. E. ) IV^^-^y-fe-fX (BioEssays) J , 200 
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2^, H24#, p. 811-820 o 

^4#fF:£Sk6 :XX^r (Suzuki, r^uf^^— *?sJpr49?s (Nature Geneti 

cs)_U 2004^ N H36#, p. 320-322(2004^3^ 14BtV9^i), 



[0007] Digitate, ^B^B^^z.m^xwxm^x'onmwmmm^f^'r^ 



m.fe^-X-foZ>t^X-hflX\^ 0 Sfc, Dlg^AP 

MTb^XfcmirZ^b&mbfaKlstcm^ttfo^o Hits 



[0008] DlgCOf^ffi^t/^f^ffi^^XA^fLSb^lcasV^M^tCU Dlg(7> 

&£T$/itfttmm&MWirZ>^bK£V)s Digits, nigteXXfz.titb^mm.^ 
Z.b&X%Zo 

[0009] ^mmfe. Dlg(DmU&£Xf/Hf'teM1fe&WWirZ>Z-bit£iQs Dlgjftte^ Dig 

&m&mtTZo &tt. Digits, Dlg*5J;^tvfe©^m^a^^M^^©H 

[0010] _hfEMS^^:-r-<<«W#&»«l^^^b, Dlg»fc^V^T?W<^^i 

i^H^m^mtX'Oi^m^tio -?rbT, Dlgitfc^Trn^-^^^-cj 



^— o 



[ooi i] -rttib^ Dig^^^t^/^^aig^it^i-^^^i-^^ 



[0012] «§Wtei£fc, Dig, ni s mfcl L &£Tfmgmtel L &^1r%%&&^??--<D? 
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[0013] fe^bfc s sFRP^SsFRP2-Cfc5 x ItflBsFRPOlS^^o^t^/^Ttf^tgO 

[0015] *mmt££tt, mmsFRP(Dm^xxfx^tcum-m(Dm^M^^Mm^B(D 
[0016] j&6mrs&t>te. Dis^m^^xfx^tci^mm^m^ir^t^wwi.t'r^ s fr 
[0017] ^mmfe£bic~£t^ Dig, Digat^^feiOTigjtfs^^^i-^iamx.^^^ 

[0018] ^^Kte^fc, sFRP*5sFRP2-Cfc5, tfffEsFRP<£>3S^:i3 £.X$/tLtiWmfe(D$£ 

[0019] MfBsFRP^m^V/^^IBOii^J^fflV^r^SrW 

[0020] ^^te^^fc. MIEsFRPcD^^it^/^C^aifec^ii^&^fflV^Sr 

[0021] tt6m&£.it, mmsFRPtDmm^xxfx^fci^mm^m^m^m^^^t^wm. 
[0022] &mmt*£biz. MmsFRP<D^m&£Tf/ttfemm<Dm^m&m^~t& 

[0023] ^MBBHtt^blCTiSfcu Dlg*j-3£5t^<£>— ^^Sb^thnilfLSbftSrfflv^r. 

(ODigo^m^it^v^^tg^ii^i-s^ffl^Wi-^^^, 

Cu)sFRP(D^m^J;t^/*fc««tBSrJi3fi-r5f^fflSr^ri-S>fb^, 

(m) mm^^mmir^t^-mo 
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[0024] ^Ktt*fc, r>i S M&mte^<D— iji^mmiJi^xm\Jk.m^^mmm^ 

(m) 1fflMM&&mmirZ>4k&®o 

[0025] sFRP*SsFRP2-e*>5. fl^fc^&^lnlfefrSfcfclgi-So 

[0026] Jz&mt3£bKl£?£. Ulgtt±LAB+(D— ^*fer±W^^SL^thHl?L»«J 
[0027] #38Wf**fc* Dlg^^at^^©— ^*^ttp?^dS^|ftU^thi^»4S»S* 

[0028] #311 W ^m^f'^^^IS^^DlgcD^fa^oit^/^^fg^ 

[0029] «sgmc£*9, sFRPO^fa^o^^/^^^fgoii^J, R*tg8ffl«rgt?B0f 

JlftS^A©B5ih*3J:tJ«^^^-et5o ZjtlZ&m&XXJfijfmti. Dlg^iSsFR 

, Digoism^iT^/^^^^^i-sf^ffiSr^ri-s^^, sfrp©^** 
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[0032] [Bl-A]Dlgjfrf5^ffi(E|fF, Dig Locusi^) , ?*r&7 <nmWfo 

Targeting vector^^) „ &£Xf^mW-&^£K>Mfc^MA£ frit' Dig, 
^^(H^ Dig recombinant^^) ^i~|2|-e$>5 0 
^(neo) {iClal^^-r^V— ^gfl^^J:«9#AbfCo tt^^M^i&te^ 

H-e^)o *B^fipBluescriptS*(7)ia^lJ^^i- 0 1^1fV:/n^h^W-^fc 
^(5'probe)(D{igfi N Htf>T§B^ ^MVW-f-tf—: f ya>ir^m)f<0^ 
M-y-^^b&KMl-tlo Bl^ rBJ^BamHI, ICjteClaF TEj^EcoRI, ^oitJ^Txj 
teXhoI^tSfcl-^o *fc, ^B3*5«tr^ATGttDlg©=i— KfiPIW^to ( 
HJfeflll) 

[0033] [0i-B]H3ft g <DDig+/ / +-^^, m&+ / --^v^tezximz- / --^v^<Dm 

[0034] [Hl-C]||3ft @ <DDlg + / / + -^^, Dlg + /--e^*5j;U ; Dlg-/ / '--^^(D 

mm^-rn^, €-^^(DMft*DNA^fflv^-cAfWLrt^^i-Ei-efc§o m^, 

Twild-typeJ fi^^M^Dlgit'lS^-^^ ImutantJ J«M^2^A£ttfcDlgifr|S^- 
[0035] [Hl-D]H3ft @ <£>Dlg + / + ^;* x Dlg + /--^^*5J:U ? Dlg-/--^^^*5 

[0036] [H2-A]Dlg + / + -^^coy {C{*FITC^^^tCD56^L#:-e^fe$tt§*BJ!S 



^n— ^Mhy — f31j:«90^M^^L/t|l|-e^o FLl — Hei 
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[0037] m2-B]m & +/-^v*<vM&^}&£nfcy>s<ma-i, fitc|^£t;cd56£t: 

KVfcM-efoZo 0*. FLl-Height«FITC^^^:CD56^L#:^j:^^^^S^ 
ttFITC^in:CD56in:^-elfefe$tb7t*BJfaSr, R3"C^$^^ (El E 

[0038] mi\D\&-/-^^^(Dm^mmwmm{^k'r, mef^hwi-^) ^tosf 

RPl:&J;^sFRP2<z>^5i#\ D i g+/ / + &McDMRFblk®iLsXi&Ml^X\^fcZ.b%: 

% ^MEF^^ttfflbTcRNA^^ffiV ^Tit^^^^^y^^— ifiS^SiS (RT- 

pcr) ^£9Kk^utEi-e&5 0 r^^-^^ia^^hu— /v-e$3§ 0 ^wim, 

2^^»-^r>^ ( # 33:Jo JXF # 44) /^^tL^^fJfMbfcMEF ( # 33primary*5 J; 
XI # 44primary) , 3o £7J? # 33 £ ^<DMEF#^f^Ufc;^ff 5SttMEF ( # 33 i 
mmortalized) 3r^7c 0 ^tl^^^te, ^— f'r&y^Z— ^EttMBJJft 
(Embryonic Stem Cell, ESjjtttl^i-5r£t>fc5) tf7^7x^^3yLt 

[0039] [|H4]|1|CF N Dlg + / + MEFteDlg + / + ^^S^^^ii5iittMEF^ Dig-/ 
- MEF^Dlg - / — *^!7^S 5f5jt<^*f Jfit£MEF£\ Dig - / - MEF : DlgteDlg 
-/-MEF^Dlgit^^-^h^^^^^^a^LfclfBJ^^-f-o ^fc, _hER3^§-&B 
J}^^^it^Dlg(D^m^^^^^n^^^^J;«9^f=fb7t^m^b, TEH* 
RT-PCR(ZlJ:<9Actin(=i^hn— 7V) N s FRP2^oJ:7j?sFRPl(Dig-mRNA(D^Ji 1 ^r 

^mtL7^|§^:^i- 0 Bl4«^Tt-oV^0j!^^-b7^E|-e^ o -f ftfc^ Dlg + 
/ + MEF-ejj:, Dlg/^iaU sFRP2*5j;7j?sFRPl mRNA^B^bTV ^7^ 0 — 
Dlg-/-MEF-Cte, Tyig(D^L\3MM^tl~f . sFRP, #^sFRP2<£>mRNA 
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, Dlg-X-MEF^Dlgitf^^-^^Ab^ia^-ti-^r^^J;^, sFRP mRNA©^ 

[oo4o] sir, ^mm^^^xmmcomm(Dmm^h^m^<tmi-^o 

[0041] ^mWlC$3\^X^ Dlgjt^y^T^h^^^jt^X^^J^&^i^f^Mb 

[0042] rDlgit^^-y^^T^h-^^J M£^3ol ^TDlgitfs^-(D^^tl$-ti:^ 

[0043] r^j^, ISf^- Ki"^DNA(Dit^^-ttlB^ m RNA^fe^$tt^i^, 
t5o t*^^^ rDlg^JSj^^. Dlg£r=i— Ki~?)DNA(Djte^ft#^Dlg mR 



NA|:fe?^5:^ Jxfcte, mRNA^fe^^tt, /^oDlgcDT^/^IE^LTf^ 
£frlZ>Z-b&®MiTZ) 0 r s FRP(D^iaj^^, sFRP£=3— K^DNA^i^S^-ft 
^sFRP mRNAt'fe^tl^'^^ *fcf3\ mRNAf^^tK /^OsFRPcDT 

[0044] Dlgitf^y^^T->h-^^(D5^, Dlgfif^*^S-^^(^T^ Dlg-/- 



. Kfeit^ff^^^^^^Co Dig-/-- ^^-efi. viEtimmzfritt^ 

fc 0 Dig-/— ^^xn, ni & M&Mfc^<DmjjtfXm.l^X\,^Z.bK£*), Dlgi! 

te^a s fc^&*V?\ -?T(7)^, DlgteBH.U£V\ Dlg^glUkl ^(DX\ Dig-/ 

— Dlg(D^fg^^^L-CV^ 0 — ^ DlgatlS^^n^ti-^^CJ^T 

% Dlg+/-^^n»i-5) ^oi vrte. fr^^^ilFW^^^t 

fefbf-o Dig+x— ^v*x\^ m^mia^titi^. ^©ittf4i^^(iiiT, 

[0045] Dlg + / — ^^^*dV^-C», gllCffot, ^itfi^it/^^-^/V^— y 
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m><. wt^Dig'Dmmm^^xmm^^ti^mm^^^hti^o 

[0046] Vlg-/-^VXfabMM^t^Vxm&BmWffl%&fc$3\,^X, Dlg + / + 

^ty^frh^W-ftMEF tit^tLX, sFRPl mRNAfe £tFsFRP2 mRNACO® 
{^^m^bhtlfCo #^sFRP2 mRNAj^lX^^bTl ^Co Dlg-/--^^S 
5fe(DMEF^Dlgjt'fs^^^AL-C^?a$*§^, sFRP2 mRNA^Jf ^n^- 
^IJKLfco r©r^^, Dlg-/--^^S*(DMEF^*Dit^sFRP mRNA, # 
^sFRP2 mRNAtD^/^fi, Dlgit'fs^-O^il^ i^^%x.§ 0 mRNA©^>[j:, 

mRNA^^^iR$^T^C§^a»0^>^rl:tfcU ^ft^ft 

[0047] Dlg©5l^*5j;t//*fcttailB©<BTtt. sFRPcD^li, 4#{CsFRP2<D|S^*3j; 

U ? /^}«|gOi£T«^^-ri:#X.So sFRPte, WntT^^-^h^L-C(D# 
i£^f U Wnt^^/KDH®iiBII6Srfio-rv ^^J&SfcH&iVCV ^ (Xu Q. 
)^ r-^V^n^^h (Development) J , 1998^, Hl25#, p. 4767-4776;$5 
itF^-Y^ (Chang J. T. ) *b. rta— ^-1/^3.7- ^x^^(Human 
Molecular Genetics) J, 1999^, H8#, p. 575 — 583) „ 

[0048] ftiffi, sFRP2^<DsFRP^T^y— ot»|6Sr^|&«jjWJi&^33V^rill^[$*5ri:^ 
£«9. Wnt^^/^ig^tuS- (##fF^cm6) „ r<D#1*ffct££>te: 

, sFRPM^^^^/Hb^^m^^li«*a^-e^fe^tt§^t^li^bTv^ 0 r 

^^«^^^^^^IR^$^T^^,^*^DNA^^/Hbt(Z)M3gtt^^ 
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DNA^ F±^^/WbDNAld#M W & Sf (MBP^ & If) ^ft^U 

mbps eff©*S#fc:«J;*>, ^/MbDNAa^fl^^/Wbtf^f £>*v0^vWttifc 

[0049] sFRP^Wnt^^/KDl^tP^tg^oTV^ii:^^, Dlgit^^ffil^SIl 

flR^fife©^^ X-M<:f3\ Dlg(D^^| i *DJ:t^ / /^7t^»t^»'(ST^-J: , 9^ sFRPcd^ 

—F&l?&irZ>b^X.%o i"*fc»*>, Dlgte. sFRP^J;oT|^SP$ttTV^Wnt^^ 

t/^isn© t^g-r s h ^-c*>»5 , sfrp©w j: t^/^fc ftBtie 

Dig «t *9 , sFRPjt^^-(D^^/Wb M^i~^DNA^^7Vb7^7^7— if <Dft 

mM&ti. wntisy^/>&mfo£tixmm&j&j££tiz> 0 sfrp^s** 
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ffl^Wh, sFRP©^^itJ«/*fc^|B^!ftt"^^* s ^'C*5o r sFRP 

[0055] r S FRP©IS^^J;r5/*fcr*B!IIBSrJi!ft*f"5ji:W:^ sFRPO^gL^iUV^f'te 
[0056] fc5Sfiff©|S^J:t5/*fcH«iei^LTJi!ftamSr^5>fk^ 

[0058] rwnt^^/VSrlJaWt-SJ £E\ Wnt^^Sr^g^^^rS, itft&m$&"&Z>Z.h 

[0059] rjea^^sria#-r5j mm<Dm^xx^x^fz.nmm^i&m^^, isitn 
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[oo6i] r^^j tit. ^^tc^m^m^^mirh<Dtvxm.m^ti^ 0 

[0062] Dlg^Ja^i^/^cMtg^ii^i-^ri:^, jy^-te. Dlg^TOJ;^ 
LT, Dig g #:*fc«Dlg*^^^ : b<«Dlgjl^^^Wi-§|§.m^^^^--^!l 

-rz^tKxy $t#-e#5 0 Dig<z)^t &&m&ir &mi-z>ik&Qo<D m mirmte 

Dlg(D^^a^oj:I^/*fc^fg^±i5Si-^{tffl^-r§^^^v^T, sFRP 

[0063] «§Wte, DlgcD^m^it^V^^tg^ii^lii-Sf^ffi^-r^^^^tf 

[oo64] ^.mmfeitfi, Dis<Dmm^xxiy^fci^mm^m^ir^t^wwt.b'r^^ s frp 
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[0065] ^mm^XKimU^^XlX^f'^m-m^^fl^sFKP^ sFRPl*5j;m;FRP 
2#W*L<#!j^-e§\ i«9^b<f*sFRP2-efc§ 0 

[0066] m S (D^m^xx^/ / ^t^mm^m^ir^m^ir^^ti,x, di s g 

[0067] Dlgte, nffLIb^, fck ^h^^fe&,^§m^^{*lEBJ3S^^S 

T5/^@a^J^70%J^_h, ^*L<tt^J80%i^_h, J;«9^*L<^90%J^_h, $ 

x%% 0 mm<vmA\z.$3\,^x, ^iiei©iw*f(itt, mm, %.mmv£ 
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T^sm, 3¥mv£T*/m, WTkVkT^/m. m^^r^ynst. m&WKr^swt, 

[0068] DlgE\ Dlg(D3&»SflfefB&JvCV ^^?Llb^S^(D*M^J&a^ 

[0069] Dieted — jRW^b^fifeife^J:iJ5S3gTNr5„ letoftfMffiiLT, 

tide Synthesis) J N (Interscience) N ~ =u-- 9 (New York 

+ SfctJD^ ( 1 — fcKndrv^^y /K N-tKn^v^^v^T^K N-fcKn 
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[0070] Dig^^fc, nigmB^i&mmm m^m^ ^x—mmmm^^m^m m 

MMf, r^-^^T/Ht^I^T 1988^, %W^^^±;^—/^J^(Eh 
rlich, H. A. )M, rpCR^ynv?— , DNA±t*g(Di^US^ffl J , 1989^,^^^ 
h^^°U^;^J;tJ?r>/W— (Ulmer, K. M. X^x^/T* (Science) J N 1983^, 

^V^(Madin, K. r^ai/— ^/ if ^v- 3 ^/V T#7^— ^~ 
^ if^^v-X if cr^-^vyK s y Or? T^J # (Proceedings o 

£ The National Academy of Sciences of The United States of A 
merica) J, 2000^, H97#, p. 559- 564) 0 

[0071] DigitfcT-te, jyfcwtm, mmm^m^m^-i^mm^mrnxm^fh^b 
*b<^!j^-e^^ 0 Digitfs^-^ia^ij#-^i*ri^3{cfE«c(7)^is^j-e^$tt§D 

NA^Rg^tt-f , llDNA^t^DNA, */c^llDNAi^l70%J^_h, ^L<{* 
^80%J^_L\ J;^?;£L<te^90%J^_L, $^^f*L<^95%J^_h^ffil^ltt^ 

^--r§DNA-efc§i^^-e^§ o fc§v^^i, g«^iE?ij^;fcv^iiro_h, #iRfii 

~100j@, ^L<f*l~30j@, £«90li;L<tel~2CHgk $^^?*b<^l~10fi, 
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#^fE<fe(Z)^(^E*|i, r^^^T/Hfrg^X^j , 1988^, ;*lSM*5£ 
lict±;:feJ;0^— /vy^t(Ehrlich, H. A. )£g, rpCR^/ov 5 — , DNAiti|>g(Z>J^ 
3S£j£ffl_k 1989^. ^YvVY^Zf^^) (cipCT, ^^;h^<^i£3r$C^L-C 
HJfei-^^^^-e^:^ r>/W— <D^#f(»>/^— (Ulmer, K. M. ) x l"lM^^;*(Sci 

ence)_U 1983^, H219#, p. 666-671) ^IJfflLT|liiH~3-^"e£ ; 5o 
[0072] DlgitfS^te:, mg(Dm^frWm^*lX\^m^£l&Ufrh, mm^oXcDNA 

*/t«'^^^*5l5-rsi:«^j§a^!j^-e#§o Digram* omi^M-eWMift 

•C#S 0 ^tib^M^hcDNAy4^yV—^MMir^fc^co^KNA(D^ms mRNA 

—^&miirzjjmbmz.Mm&th~r. mm<Djjm&mmx%z> 0 mz.it. Digits 
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[0073] Vlg.mfc?^^~f%m&X-'<??--fe, Dlgit^Srjg^ft^^— DNAfcJf 
DNA(Z)§|5^^— g^^LTV DNAtfeSr £/^-C#3 0 ft^Wfc^* 

, ^v^TSmVV-;*, TtV^MVK^ s*tfs**?>(;V^ SV40, il^^iVK*, *5it5 
[0074] DNAKtt, Dlgit^^-O^fg^^^^i^^itfH^-^mtP^^^^ 

[0075] '-W— DNA^Dlgjttfc^m&t^&te, S#^©;fr$Sfc3r5gffl'"Ct5o Af* 
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fc5V>f3\ Digits tcjg^jfey^— Sr^y— ^a>-L, ^ft&Bl&fciSUfc^ 

nz^aiy tT^y (Escherichia coli) ) fOx^ytTI, ft^^^tfV^^M. 

K^^^ 0 ^-^ (Pseudomonas putida) ^p<?»^— K^E-^^Hn y^W-M 
JJ n-Tvf (Rhizobium meliloti) ^(Dy^lf ^JS^JSi^jre^frf ^>*L5 0 

ih^^a^ir^. • -fel/tTV^ (Saccharomyces cerevisiae) „ ^y^^c^ir;*. 
^V^(Schizosaccharomyces pombe) ^>^if hfrb& 0 S&lHfl&f^ Sf9$BJ3& 
^Sf2lM^£ r $j^-e£3 o HffLtb^ttte. 1^/VWS5&i«(COS£fflJ3&, Vero 
*fflJ5Wh ^f~r=— X/n^^- pm«(CHOMh n^;*L«, 7>hGH3 
thFL«^293EBNA«^W<J^#3o 0 MfLi^M^rffl 
V^ 0 DNA^^M^agAf*, gfr^&O^aSjfcJB&i'U #!| X. f ^ 

# (scrape loading) N /^y^^V^^A (ballistic introduction) 3o J: Xf$k%k¥f 

Mm^mx&ztmm^ zftt—z— , y^v-^^iE^ij, Digits, 
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^e— , KNA^y°94Mm, Digits, ^yT^-/Wk»u te^^Ifi^Ji- 

irLT. ^#^-C^m-e^^yti^-^--efetv(»^PS^$tL-f , gall^n^e-^ 
— , gallO^°n^— , t-^a^Ifif^n^-^-, MFal7°n^-, P 
H057°n^e— N PGK7°n^e— , GAP7°P ; t-7-, ADH7°n : E- — — % A 

[0076] DlgO|§m^J:t^//*^:««SliS^i3Si-Sf^fflSrWi-5>fb^«, 09*. tf. Digit 
te^»#tb*?L»]^^fflv^clWI^77^^J:«9^#i-§'^^-e^§ 

[0077] l-*5V Dlgite^S^fchiftJLKi^Srffl v ^ 
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[0078] *mfejjm-cn. mEm^xm^wmmmKm^^t-r^t^mmr. 

[0079] *mfej?mz.m ^-c, u\ s <Dm^wmu w^it^m^n^ttD\sm.\^x 

[0080] ^^ife^v vc, Digcoa^^io^u mkit^m^n^tzjAzm^x 
^thnt?Ls^oDig(«fg^^^ 

mfex%% 0 

[0081] ffl^fe^V^ Dlg^^ia^it^/^TcMtg^'J^i-^ft^^i-sFRP^ 

[0082] ^m^m^m^x, sFRP^fa^sy^u ^mh^m^^tcDigm^ 
itmi^xm^tcm^,m^m^m^sFRP(Dmm^m^ir^m^mir^tm 

[0083] ^^^fe^ol^T, sFRP<Dl!f^$lJ^U ^^b^^^-b/iDlgit^^- 
^»#th*?L»]^^sFRP(D^fg^f^^^^^^L^^ofclIi*?Ll!]^^ 
^^LTJt^Pb/c^, 3«^b^«sFRP(D^|g^ii5Si-§f^ffl^W-r§^IJ 

5re#s 0 sFRP(D^ig^br, wnt^^M^mm^&mwirzrfmtiwtfhnz 
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o Ut&oX^ ^fe^mz.^^XWnti/^/ls$:W\7£i-Z>Z.b\c£<9, sFRP«fg 

[0085] *l^^^&^1#feti,fcDi g (D^m^J;^V*fcj»tg^jt5ti-^^ffl^-r^t: 

^um-r^m^m-r^it^-mx^^b^x^o 

[0086] Dlg^sFRP(D^fi,(DiiJS«, ~tlh&Mfcl L <n&^&^X&&mRNA<D%m, 
h^^^mRNA(DmWlM^Xh^m&W(DBl^KX^mMX^^ 0 mRNA<D$lJ 

y^P^Nfe, /UV^PyHSfc, NASBAfe, RT-PCR, ^MVW-f-tf— 
3^ tfclian- — ^M'TW-f-t?— ->3>^?dS^I^-e#5o in situ RT-P 
CR^in situ /N^^y^V^— ^3^^flJfflbfclHJ^^7V-e(DS!|^^IJffi-e^ 
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PCR/»S<7X£^ib0*U/\ PCRf*, Dlgfifs^;i;7msFRPMfc^-^l#Ml^ 

if (rets? °7-r^-^fflv ^^srcfcsRg?), ^^^i^feSrv ^r^ty&ffl-et 

©^SsflsaLE-C^So PCR^J;«9, it^otfetiKD^lc, ifrfi^tf>^it>-e^3 0 - 
SCPfe^r#tl^-e#6 0 

[0087] Dig^fc^sFRPOM^f*. 'tRffl»M&«^m^§v>«^Mi^fflv>-c^ife-e 

^^d^h^^c^^/^tiyhfe^J:^. Dlg^c«sFRP^aiJ^-C^5o Dig* 
^f*sFRP^^i-§^(clJ;9,^m^b^W^MV^^^^^m^>H-* 
/ctt^^m^^ttp^Dlg^fcfisFRP^m-e^^o Dlg^fc^sFRP^ttJi-S 

w-$:m^~y->^y?-m*^;t?. mm^mm^m (elisa) % ( 

RIA) , ^L^ttH^jgc (IRMA) , &£Tff&-mmmm (IEMA) ^^^r|^-e^^ o 
[0088] Dlg(D^fg(DSlJ^{i, ^|^f^«l^i:bTsFRP(D^mSrii^i-S«IIMdS#if b 
[0089] sFRP<D;|lf£<D$iJ^te, sFRP^Wnt^|^^i-§r^^i«9Wntv/^/^tt^(D 
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-So 

[0090] Dlgjt^^»#tM*?L«]^^(D^^^(D^^j^^ N ^#^#*5«tt^M 
[0091] *|§K^#6^^0|Rl^fe{**fc, Dlgit^^tl#thiitfL»]^(Dftt><9 

mt, ^(Dmmx.'^m^mKX'ommx^ (by^arodavo g.j. ru* & 

-Y — 3rZ? ir/V /<#n^ (The Journal of Cell Biology) J % 1963^ 
^ Hl7#, p. 299-313) D 

[0092] mm^m^^^m^mxi^ mmtmkit^-m^mm^ \ mmmft 
mm^m^ir^m^mir^bm^x^ 0 ^.(Dx^mm^m^^^x, r>i s <Dm 



WO 2005/094887 



24 



PCT/JP2005/006163 



[0093] vigmte^frm^thmfimmmmtDmmfe. sFRPjte^^^-/Ht:^ 
-r%itm&m»£~rz> 0 r S FRP»e^-«^/Hk-r§fNfflj^«. sfrps^^ 

RP^^^^/Hk*^M^k^^M^^^ofclIlHJiS^*Dit?)sFRPjt 
fH^©^^/Hb*^Jt^bT^b^^,?«^b^«sFRP»^^-0^/V 

^^Pl^i~^M^J;^V*fc{isFRP^^«^^/Hb-rsfW^i-?>i:¥tJ 
^-e^^o sfrpjUS^-o^vw^S'J^^ ifr^^^-fe^i^mfe-e^So 

xJi, lEift^^K*^>—^^fe (^Xdf (Suzuki, H. )£>. r^^— 

TV:?;* (Nature Genetics) J „ 2002^ N H31i^ p. 141 - 149) „ v^nTW 
^JflVVcDMH (differential methylation hybridization) (-^ (Yan, P. S 
. F^y^ dr-r^U— y-^— ^(Clinical Cancer Research) J , 2000^ 
^ H6^, p. 1432-1438), ^:^^lS^fflV>fcyT/V^^PCR)fe-efcS^/V7'l' 
Hi(hy^(Trinh. B. N. (Methods) J „ 2001^, H25#, p. 456- 

462) ^(D^fe^f^-e^r§ o 

[0094] ^PJ^v^T, Dlgitfs^ti#t:r-f#?L»]#;*5J;t/S«fLIb#;S3fe(Z)^aJiS^ 
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^thUftfLlb^ &*)&$i\s<mXgMfc^^TnX&^Vx&M&^Zk Digits 

[0095] rr>igmfc^xm4-¥wm vmm\ Dism^^A^m^xm^. Di g <^ 

-f^^^^ ;V T -f n ^^ v-y— X 212) (Gene targeting: a practical appr 
oach (Practical Approach Series 212) h H2JK, 2000^, vWir— . TV^ 
f-^K^(joyer, Alexandra L. )j®, ffl^r^^^^-K^-^^^-v^-T^-^y^ 
h (Oxford University Print) ^) 0 iy—^—^^^X^ 3H\ ^7A94 

, Digjt^^-(D^ia^j(D— ^tcn^<Dm^wi<vMUT<DWAtttem$: 
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^Sxt-i^^ife-e^So PCR-ete, bl^X?— *f*r&?'<99~- cpODl 

>^4iiiE^»i-3fc&^ALr^^ 

->-^#thnt?Ll!]^(^^:»#P(DKm (blastocyst) £fcte8M£TO-&AU 

fm^^^bfcl^S(D#th*?L«]^(D^^#*i-§i^^J;^,E^Dlg* 

f^^jM^o^IS^^Mb^Dlga^«^o^J!^^d^«j^$^^^f@#:^ 

#fett§ 0 *^mw-tw^mmw-b(D^m^wmyk&w-<D— M^m&mAts 
ftm&&-rzfc&Mn, m g (Dmm.^xxi/ / ^.fz.nmmcom^M, sFRP^m^ 
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mmir^m^xxfx^nm.^^hir^m^ir^t^mn, sfrpo^ 
tvxmmx^ 0 

[0097] ^mm Km^m^mKx^hntcit^^xx^mih^^^M^tvx^ 
Tf/-£tcfemmiciimx&Z) 0 -nt^ mk&m^wmm&'pt^t^i^m^^x, di 

m, h^^nmmmm(Dm±^xxiy^t^mmijm^mmx^ 0 m*.i2. Dig^ 
K&-$-irz>^ fc^v^i. mM&M<DmM^fcmnmmmmm^>*?bvx(m vitr 

^■ir^-t^x'ommx^ 0 

m±w^n^mmmmm.m^m^xmmmm^tL-xm^ir^t^mi^ 

0. 00001~70M:%. £?*L<teO. 0001~5M*%@SOfBffli:i-5^)^3g^ 
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mmm, tmm, mmm. mnmm<D^m^mi&Mmm^x%z> 0 n 

^mmi^m^m^x^^tihnmmx^fcn^mm^mmtm^xmmx^ 
L-T^ymn, mz.$Lfeti%:<. wz.}-£y^», s^tmv, y/v^ymm™^ 



^\^])^-y^^>^]}^—/vy;V}f^>T;v^;v^^T;v^ zKy^vo^l/ 

s&tiZo mmmn, *vwt, v>m. mm. y^>-m, e -r^ynyi, 
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■e#5o mmtMfe, mk-rhvvj*. mtxvvj*, mm, ^v^v^m^m^x^ 0 
[0099] ±mmM^xximmm-f^mn, mmmMbuxmmx^ 0 ^©t, 

[oioo] ±mmM^fcnmmm.^<Dmmmmnm-mm^nir, ^m^^m^m 

nmm, mm^mm, n^^mw-m, ^m. mvt&xxm 

[0101] ±mMMtLfctemmm-f&mfimmx^z>m&.b^x, uig^mm^xxiy-^tL^ 

KhMm x%%o Digja^ ^mm^mm Km ^xwmm Kmm^x\ ^^.t^h, 

feztv?. ^^-rtKDmmKhmmx^Zo jy^as, was, «s> /hit 
-tr.mmi&, Bfai^, ra-is, mmi&, wm^. 



m^mm^mm<v#m^mmm&@mx%% 0 ^mx?*, Dig©^^^/ 
r^^tt^^o .tw^ix^ Dig+/— ^^icm^x&m^^xiv^ym 
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[0102] i^&i&te, ^#s-^*fer±M0fs-^©v ^^^^-e#6 0 £©4&£\ mm. m 

[0103] wtmm\±, ^mmm^m s ^j&crwi-e^ ^ft^&«L-r, 
mm, %m, mm, m^m, mnm, mnm, ^^nm^mw-nmm^, * 

^mm^m^xmnm, #mnm(£,mm, mmm),m^m, mxm, mmm, 
^rm, &mm, &#m, $xmm, ?v—j±m, m&^m, msmmumm 

[0104] m s <D&u&£Tf/itfct&m&^&tztcm^ ni s mm^fcfemmm^& 

x%z>o mmB^mmmi-z, m^^—K^mM^tmx^t^M^m^m 
ttbvx^&mte^mmx&zz.kkx^&o m^mmmi-i, -mma*z, 

fr%mmtmzi&^ft%£?tmmzMMir%^bi>x%% 0 mm^-mmmn, 1 0 
\cimttfemmfcfttfx$t-^irz>z.k&x%^ 1 u ^hmmm^mmxmmm^ 
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m^m^co^m^^-r^o -o^m^xw^^\ m^<DW.^tai.mm^H 

UXMtiX&m^^^Xfrttib£.W^L\\ ^^(;v^(DYy^^y^^^ 

^^y^y-^^ffiv^j^gi^y^y-^&;^m^^^wm^^m-r 

§SWf*^^i-^y^VK<^DNA^(Z)^#:^fflV^y^VK-DNAlS^#:&; 

*5j:OTNA^^Ab/cy* o y— ^(Dmmicm^mM^tcmM^jM^mm^^-ir 

^y^ 3 ^^_hiE^^^Pte$ix-f , y-r/^-<yy-^ffl v >t ^ftma&^fckJ: 
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BNA^mxir^m%^m^^^xm^hnx\^^m(D^m^<>xmmx^ 
tiz>w) ^x\ vf fri<Dmmte£xfmmxfo^x^mAU%%o 

[0105] Dlg<D^^j;tJ«/^/cMt^(OigT^ffi*^^MS^SH-efc§^^^^J0J! 

[0106] *mmn, mwMm^n^is^m^xxfx^tcnmm^i&rmmir^ 
[0107] ^mmi^^^m^ m^^t-r^um-(w^.u.w t-ov^-c, Dig^Ji, 
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[0108] r>lg<Dm%t<DW\fefe, Dlgjtfs^i5fe(ORNA*D it^V^fcficDNA, fcSl 

mat, skm, mm, mm, mm^^tcnmm^nm^^M^m^m 

[Olio] £XT, *fW^i^ji:S^MWt^Wt5^, #3&9§ttTfBtf>llife0!H;: 



Hi 1 

[0111] Dlg/^T^W^^fNM 

^">^Dlg (mDlg) ©yyi,DNA^, TT2yyA^^U— d^mDlg cDNACO 
7?y*JBf^ (T^/g&l - 1 1 2) V >T^^y — £?) fiLfco ¥ 

glLfc^n— >-^pBluescript II (Stratagene|±M) ©EcaRlSWfcfclh/^ia— =. 
V^b/' 0 ^TV^ra* mDlg»^^(DBamHI-XholfJ^^-^-r^ft 

kb BamHI-ClaiyyAgff^^, fti«9. 5kb Clal-XhoI^rK^fflWCo 7°n 

fcTO, mDlgifr^ClalgRfi^ ¥t*fi7^^- ^a^(blant-end ligation) 

^ib-^ (in -frame fusion) tj;i9#Atfc 0 #£>tWc^<^— f3\ 
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pBluescript niC^^n— Notl-CilMfcfbUfco 
[0112] 2. ESM%&i%^$o£Tfb7>'^^?^3> / 

n ^^m^hmm^x^b^^y^c (si g mai±M) ^mx^tdm^Mmwmfk^m 

DMEM, NISSUlttM) ;15% serum replacement (Gibco BRL|±$^) ; 1 000 
U/ml leukemia inhibitory factor (Gibco BRL^tM) ;0. ImM 2-^/V# 
y°b^/-~ fV (Sigmai±M) ; &£X$1 X ^>j&M7^/W. (Gibco BRL|±M) 0 TT2 
ES*Bfl& (0. ^KDy^^MWHb^ffl^i^^K (PBS) cf 1 , *BflS^C2 X 10 7 ) NotlT? 
Ifc^bLfc^— ^TVix^S^— 50 n g(D^Bio-Rad GenePulsar (800V, 3. 

fc>Naj»£&#<^W > yS'~fcSWU 150/xg/ml G418^fflV^T^v ? 7V:/i?l^ 

(DlBISI^^fiPCR^Wt-fflV ^TmDlgm#^^^— ^^^K^f^oT^o PCR 
J3EX taq polymerase (TaKaRa|±M) ^rffl V ^T30f-^/Hf^o/t 0 ^-f-^^/V 

[0113] ±>^y°9^— 

5' - ATGCCGGTCCGGAAGCAAGA - 3' (Ifi^lJ#^-5) 
5' -TCTTCATCCTGATACCTGTA- 3' (BB^lJ#-^-6) 

[0114] 3. ^ycoj^M 

df-^(D^M{*^#(r/W^-^— ^T/ViXy— X8 ix— tfj-jl/? KSjffl 

m&m^zM^v^<Di^m, ^-mum— , ^zt^t, p. 119- 134119 ^teg^ 
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^ Dig + / - XXFnig, - / - ^Srf^Kb^o 

[0115] 4. m±mtt^m*tmmM±LiAfc+<DMfc^m®:m 

Sf £2g*f iLMU^fe, mDlgjtfs^-(D-fe^^-y=f^l/^-^K ( 5 ' — GCTGTC AG 
TCCACAGCTAACACAGGCTACT-3' ;ie?lJ#^-7) $o£.T$T^?-±^tt}) 
dtJ&^HT'f-Y (5' — TGTCCTAAGTTAAGGACCATCTAGAGAGCC - 3' ; 
ga^J#^-8) Sr^-Y^— irbTfflV >fcPCR#$ff fc:i8V ^T5O3bp(Diti|ig0^ltLT^ 

K (5' — TC GTG CTTT AC G GTATC G C C G CTC C C G ATT — 3' ; IS?lJ#^-9) £ 

iifEmDlgMfcT-^T^ir^^y^^ W"^K (Ifi?iJ#^-8) ^^fcPCR^W 

[0116] iMfV^n^h^^f^T/^fcfe^, ff^^^^^Jl^Jfe^DNAlO ^ g£rEcoRI 
-e^^fbU 0. 8%T#n— ^Vvi^^^cgJjU — hnir/vn— (Hyb 

ond-N+ jPharmaciattM)^^^^^^^^, v>=f^S/^^fJ|f$Lfc5':/t2 

[0117] 5. Dlg®fi«^m^ff 

Wr^^^tDm^M^) (Brain lysate) ^SDS- PAGE-CM H3U ^Dlg^ft: 

^■M^V7T-~ (Tris (pH7. 4) lOOmM, NaCl 150mM, 1% hUh^ NaF 5 
OmM, Na MoO 50 ix M N Na VO ImM. Tzf^^y 10 n g/ml, 

2 4 3 4 

^ 10 J ug / /ml)^Px.i-«9o^Lf' 0 15, 000rpm-e4°C^-C20^^]®^^Sb 

, w±m^m^xmmmmtL,± 0 m^^sds-page(6% ^yr^y/v 

T5K^/V)-CMIiLrio h7^77-^77-(^^ 2. 92g, Tris 5. 81g, 
SDS 0. 375g, 200ml/ 1 OOOml) ^M^iA^-arfc^ti^lfe-fo-e, 

/V*5J;U ? ^^V^(Immobilon-P;MILLIPORE|±M) ; lr^^s W&lcrn&tdO 
1. 4mA(Dm»ft-eiB#F^^^t-C^Lfc 0 ^^V^5% ^J*^V?^W)^ 
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(TBS) -eSO^Ffl^n^dr^bfCo fetDlgfetft: (Transduction 
*±$!i)£:5% ^^^/^^tpTBS-e#|RL, ^^/W^MTLlRtRg-f^r^ 
~>3^Lfc 0 0. 1% Tween^a-tiTBS-e5#P^2^Lfc 0 7/^^77^— £ 
M^V^X[gG£i#: (Promega|±$^) ^TBS^IrfRL-O^^V^MTU 30# 

v-a^LfCo 0. 1% Tween£-^tpTBS-e5#P^#-Lfc 0 Hfe?g( 
NBT/BCIP (Promega|±M) ^^t^AP^y^r— (Tris lOOmM, NaCl 100m 
U MgCl 5mM) ) l^MU Dlg(D^|i^mb/c 0 

2 

[0118] <|§^:> 

[0119] H3ftg(D^^(DMS?feDNA^, 5':/n— ^fflV^lHFV^n^h^^Lfc 
^(Bll-B), Dlg + / + -^^-e«rtt^EcoRlif>T-»^^t±]$^ o Dig-/ 

--^^^iv-a*. ^mBcoRm^fD^mta^tit'o Di g +/— ^^^v^ 

[0120] Jg3ft @ <D#^;*<£)jfrf^M3r, #^^(^mS5l5DNA^fflV^^bfc|§^: 
(01 -CK >?fAZ:itfs^Mf*, Dlg + / + -^^^^M (wild-type) -efc«9, D 
lg-/-^">^}4iMS (mutant) ^fc3^/»fg-e#fc 0 Dlg + /— 
tt\ (wild -type) 3o (mutant) ©S^Of ^iHS^^Ti-^^ 

[0121] ^3ftg<^#^^^*5V^#Dlg(DB?i.^Wbfc^(|l|l-D), Dlg + / + 

^•>^*5j;t) ? Dig+/— ^^-e^Dig^m^tt^Co Dig+z-^^-e^m^tt 

fcDlgCDA^ Dls + X + ^^tit^X^^t'o UD>U Dig-/— ^^"C 
J^gte1&t±j£tt^ofc 0 
[0122] ^<D£5^ _hfE^— ftrjl/?'*?*— ^fflV^Dlg + Z— ^^feit^Dlg-/ 

— ^r>^^#-^#fc 0 Dlg+/— ^^ov^Tte, fr^-^^iU^^ 

^^#£i^-c^ 0 u^u Dig-/-- ^^fi^M^r^-e^ti-^f'^, 

Dig + / - ^«>^-e^Dlg(D^?a^^-p U"C*5«9 , Dig - / — ^^-ef*Dlg(D 
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^— o 



mmm 2 

[0123] Dig+/— <?vxK$s\,^xfe, &MKi¥<>x&mte£xFy>s<M^m^ftZ)&fim 

[0124] <^}fe> 

1. ^saiftfM 

Dig + / - vxfrb&misit&mmmffiM&m wmmizmo xmm® k * 
tfsRuto ^mi^-ov^DABi&^meofco #WD)i-^/w!j 

5% Triton X-lOO^-eiBfe^nydf^b^, ^m^i^^lMb^^ 
AEl/AE3^i#:*Dj;t^^iDl g ^i#:-ei|fe-r>'dr^-<— PBStp-C3[llgfc#L 

^i^^IgGfei^^i^-dr ir^IgG (Vector^) ^l^ra-f ^^r^- 

RD „ ^^^-ei/^O^^Uf'ABCUT^^a^^^^^-^— (Elite AB 

C kit;Vectort±®i, PK-6100) ^lH^IHHV^^— i ^3>-bfc 0 fcl^T, 

ty}f&PBS^X3mffiW-V(im<Dlfe,mz.^l0ftm). DAB^^(PBS^K O. 2m 

g/ml DAB, 3mg/ml ^^/VT^e—^A, 0. 0045% H O )X5ft?$4^ 

2 2 

[0125] 2. ^^h^y^-^^v^ife-fe 

Dig + / - ^trxfrbgmut}) >'<mmM&% v \ ^m^oxmmm^^m 

3. ^a— IMMhy— fciSflftlf 
ffi^?F^«^^ttfcDlg+/-^^(DSBfRy^^^mb, ^<5^L-C 

'fWyft^-F (FITC) &W&£lkfZ&Cn56fafcV%i&Ut&, FACSca 
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^— o 



[0126] 

Dig + / - -?Vx<DjfrmMmmM%}ft * ft KWhtr^l/AE 1 / AE3I 
fetitttfcoto ^t£*Lfd®«te\ ^it-h^^J!SS*(Drf Mporoid hidra 
denoma"efe^i:#X.fetLfCo ^J^ffi^Mi^^^SoV^ poroid hidradenoma 

^I^«^Dlg^#:^fe$^^^ofc^,ffi^«feiDlg^L#:^J;f9^fe$^fc 0 

[0127] mg.+/-^v*<D])^s<nw$ffly\n. ^^v^v^-^^Vk^^, mm 

132- A) kttMtLX^ FYTCli£&&CV56&{£^%i&£tlZffiJ!t&(D&U,^to&W 

3 0 R2lZ$£fe.1rZ>}?-yh&s m2-Abit%tL,Xm2-B~X?^L,<g>\t^tfrb, FITC 
ML,X\^Z.b&¥*fflUZo FITCM5&ttCV56ttfoXm&£thfcmm^ Dlg + 



[0128] tLthhw^fab, BiE+x-^^x^&mmm^xxi^m^m^ti^b^ 

[0129] Z.<D£?\Z, mgmte^tDXmzZQ, Vlg(Dm^te£X$/tLfcltMm(Dl&TU * 



9 3 



[0130] Di g (D^ti^j:i9M^^^$ti6^^xA^wi-6 g mx\ uigfrmizxvm 
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Dig + / + i ti^Dig -/-^^ M<D^^mw^WM^ (mef) &m v > 

~C\ miB<D'^4?tiTU4mz.£ v )ft ofCo -^O^JH:, Dlg-Z-^^S^MEF^ 
4oWCsFRPl mRNA*5j;U ? sFRP2 mRNA^M^/^fB^tLfcCD-e, sFRPl 
»{5^^J:tJ ? sFRP2®^^(D^^(D^^f^$fe^RT-PCR^j;«9^o^ 0 
[0131] <##M3j;TJ^8:> 

1. 7ftt*3j;t«g* 

^•>^K^Ii^BJI^(MEF)«, Dlg + / + ^;X;&J;tFDlg-/-^»>;*<D13. 5 
0 g(D|aS^^|^Mbf' 0 ^^it^tttMEF^r, ffMLfc^MEF^ibl^ffil 
i:$tv/cTO^j;S9^Mb/c(h^n(Todaro G. J. ) £> N l"1f v?^— ^/V ^ ± 
;V /Mtn^- (The Journal of Cell Biology) J , 1963^, Hl7^, p. 299 
- 313) o MEFfilO%4^J3^Jk?t (FBS) :|o it^^^lf ^tPDMEM^-ei# 

[0132] 2. Dlg^h^^^7oi^^3^b/tMEF(DAuto-MACS^J;§|g 



Dig - / - T^tK^MBMEF K „ •r^Dlg3t^ J f-Sr5IS$*5'<^— pMKitne 
o-Dlg^rfflV^TDlg^rh7^^^^^3^bfc 0 r.<£>££\ DlgSrh^^^^^aV'b 
^iMEF^^Wfcaiilti-S^ife, pMkitneo-Dlg£*fc, ^$tUhH2-k k ^( 

II?r=3h7^^^^->3^LfCo ='h7>'^^v'3^240#r^^^MEF^lHlI|3lU, B 
PE (5mM ^^V^T^EgjFfife (EDTA) Sr^tfPBS) ^#{tA/$^U MACSel 

[0133] 3. RT-PCR##f 

MEF^fe, ^RNA^rlSOGENE (Nippon Gene|±®)^rfflV^Tttt±ibfc 0 URN 
A (5 ix g) ^fflV \ Superscript (InvitrogentfJiD 3H£fflbT, ^ffl 

IAM#t-bfc^oTcDNA^MMbfc 0 PCR«^C(Djgte^#-e^o/i: 94°C-C1 
#Pb1 ; &l ^ 94 o C-C30f>f^LT55°C-e30#PBl \Z.W& ^XllXr^X^f^V^^ 

[0134] <^^> 
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MEF{4, 2&Hfc<D~*r?7X ( # 33*5 XXf # 44) ^h^fl^flMM^t' ( # 33primary 
33£Tf # 44primary) 0 # 33*5 «fct* # 44 fi^rtl^tb, f'T^?^'?*— 

^^j^-efe-So # 33 ft M<DMEF^b, jkthi^M&MEF&fcMlsf' ( # 33 immort 
alized) 0 Dig + / + MEF*5 i T^Dlg - / - MEFd^tt ffl Lfc#RNA^^f fCOV ^ 
t, sFRPl*5j;t) ? sFRP2(D^?a^RT-PCR^J;!9^f^b/c 0 =f^hn— /k£L 

[0135] ^;ftb3®^(DMEF(^T;fr^33V^-Ob, Dlg-/--C}3Dlg + / + £Jfci£L-C, 
sFRPl mRNA*5j:t^sFRP2 mRNA^^/^LTV^c(IH3) 0 sFRP2 mRNACO 
sFRPl mRNAiJt|?LT, i<9H^-^$3ofc 0 T9^~l/ mRNACiiCf 

[0136] Dlg + / + ftjfe^cAif 5SttMEF, Dig-/ - ftjfe^^i^ttMEF^o .fctfDlgS: 
h^^^iXa^UbDlg - / - ft *^^if 5fittMEF^ibtt ffltfc^RNA^ 
^OV>T, sFRP2*5^t^sFRPl(D^^RT-PCR^i'9^mfLfc 0 ^HJIS 
^fflV^rDlg(D^m^^^^^^^'^^-j: ^ 9^f^ofc 0 -^(Dfj^ Dlg + / 
+ ft^^if5gttMEF-e{iDlg^^t±i$tL/c^, Dig-/- ft^Alf mttME 

F-e«^<^m$tL^d^o^: 0 — ^ Dlg®f^^ALfcDlg-/-ft5f5^A 
ttMEF-e«Dlg^^t±i$tL/i(|l|4) 0 sFRP2 mRNAfi, Dlg-/-ftjfefcA 
^ttMEFt^oV^T, Dlg + / + ftjfe^Aif ^ttMEF£itiKLT^L<M^L-^ 
fc(H4) 0 Dlgit^^-^Ab^Dlg-X-ft^^^MEF-e^, Digits 
^Ab^^ofc^(D^l:b^b-C, sFRP2 mRNA^if ^Pbfc(g|4) 0 
[0137] rtb^^^, Dlg(D^:t|^j;«9 N sFRPl*5j:tFsFRP2(D^Ja N #^sFRP2<D 

^IW^^'^WJIbfco ^ Dlg^^-O^A^^ sFRP2(D^m^ 
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[0139] ie^lJ#^-l:thDlg (discs large) 5t^T" 0 
IS?"J#^-2:thDlg (discs large) 0 
IS^"J#-^3 : -^^^Dlg (discs large) Mfc^o 
IB^'J#^-4:-^^Dlg (discs large) 0 

m$m^9 : -^y^— bL,x®im~tz>tibb Kmt&frittv^^u^v 



o 



o 
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m^mm 

[i] Dig (discs iar S e) (Dmm^xiy^tcnm-m^m^ir^m^ir^t^m^ 

ti\ sFRP (secreted frizzled— related protein) <D^f% 1 $o£Tf/^fclt.W,n&<£> 
[2] Dig (discs large) (DmU^XXlX^fcnmm^^^i^^^^W, 

Dig, DlEi&i^^XXlDlgmi^^^irms.mK.^^— <D?1b<D'pfj;<bt>l^ 

"Trfe§ft^lHl^fB<c(7)sFRP (secreted frizzled — related protein) CO^^io 
[3] sFRP (secreted frizzled— related protein) #\ sFRP2-efc§ff^lHl*/t^2 

^ie«<d sFRP<D^m*5 j: T$/itft km m<D m $m\o 

[4] It^lHl^^S^V^-ftt^^llH^fB^^sFRP (secreted frizzled— related prot 

e^^mm^XX^X^Umm^m^mi^^mmMmmMo 
[5] ff^lMl^^SCDV^-ftt^^lIR^fB^OOsFRP (secreted frizzled— related prot 

ein) (D^^Uv^ctellf^ 

[6] Dig (discs large) (Dm^XXiy^f^mm^m^Mir^t^Wctir^^ sFRP( 
secreted frizzled -related protein) (D^J^^UV^fcte^fgfD^te^feo 

[7] Dig (discs large), Dlgafs^^iOTlgitf^^^-rSia^X.^^^—^^^ 
<^^^K^lo^rff4V^^i:^r#^^i-§ft5i<ll6^|Bft(^sFRP(secreted frizzl 
ed-related protein) (D^^^^Xl/W^UmM^m^io^o 

[8] sFRP (secreted frizzled— related protein) i)K sFRP2l?&>3fi5£l.R6^fcf3:7 

^FE^^sFRPcD^m^^t^V^^tgOit^^mo 
[9] ff^lSl^^SOV^Ttt^^lig^fB^OOsFRP (secreted frizzled— related prot 



[10] f#3}<Il6^^8(DV^-ftt^^flKCfEi!c^)sFRP (secreted frizzled— related prot 
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[11] M^^Sl^^SOV^-ftb^^lJS^fEfc^sFRP (secreted frizzled -related prot 
[12] W&^6frb8<D\^°Tfrlfalig.K$eM<?>sFKP (secreted frizzled -related prot 

ein) <Dmm^^/i^mm^(Dm^^m\ ^z-tzwrntir^ mmm&n 

[13] Dig (discs large) ^VLjte^-<D—^^^:||bfc#thBtfL»]^^fflV^ri:^#tt 
(ii) sFRP (secreted frizzled -related protein) <D^^& / 

(m) mmMm*mm~rz>it&Mo 

[14] Dig (discs large) M±LMfc^<D— ^fcttPCfri&^iiUfc^fc hlf? Llb#;S $k<D 
(ii) sFRP (secreted frizzled -related protein) <Dft&&£.XF/itf£it.1&1fe& 

(m) wmT&m*mm~tz>ik&m 0 

[15] sFRP (secreted frizzled— related protein) UK sFRP2-efcSft^I113^c^ 

[16] Dig (discs large) ^5iitfe^-(D—^^:ttM^^>:tSL/h#thlltfLi!]^)o 

[17] Dig (discs large) M^Mte^(D—^fa^m^ftfr^fc4¥th^%W)!&&M(D 

[18] ^mSM^fc^mm^ (DDlg (discs large) (DBia^il^/^'^t^^S'J^ 
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The special technical feature common to claims 1 to 5 resides in a 
potentiator for the expression and/or function of sFRP which contains 
a compound potentiating the expression and/or function of Dig. In 
contrast, the special technical feature common to claims 13 to 17 resides 
in a nonhuman mammal lacking one or both of Dig alleles and the special 
technical feature of claim 18 resides in a method of examining a tumor 
tissue or a tumor cell by measuring the expression and/or function of 
Dig. 

"Dig", which is the only one matter common to claims 1 to 5 and 13 
to 18, has been publicly known as reported in the description of the 
present case and documents such as Int . J . Cancer , 2 000, Vol.86, No. 4, 
p. 480-488. Therefore, it cannot be considered as a special technical 
feature . 

Such being the case, it does not appear that there is a technical 
relationship among the group of the inventions according to claims 1 
to 5, the group of the inventions according to claims 13 to 17 and the 
invention according to claim 18 involving one or more of the same or 
corresponding special technical features. Thus, these groups of 
inventions are not considered as being so linked as to form a single 
general inventive concept. 

Therefore, claims 1 to 5 and 13 to 18 do not comply with the requirement 
of unity of invention. 



<Subject of search> 

Claims 1 and 3 to 5 relate to an sFRP expression/function potentiator 
a tumor formation inhibitor and a prevent ive/ remedy for a tumor disease 
comprising a compound defined by a desired property "having an effect 
of potentiating the expression and/or function of Dig" as the active 
ingredient . In the compounds having the above property, it appears that 
only specific and small part as set forth in claim 2 are supported by 
the description in the meaning within PCT Article 6 and disclosed therein 
in the meaning within PCT Article 5. 

Even though the common technical knowledge at the point of the 
application is taken into consideration, the scope of the compounds having 
the property as "a compound having an effect of potentiating the expression 
and/or function of Dig" cannot be specified. 

Such being the case , the search was made exclusively on the relationship 
between the effect of potentiating the expression and/or function of 
Dig and sFRP or tumor and sFRP express ion/ f unction potentiators, tumor 
formation inhibitors and preventives/remedies for a tumor disease 
comprising, as the active ingredient, compounds which are specifically 
presented in the description and specified in claim 2. 
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